Pulmonaria offi cinalis (Boraginaceae, common lungwort) naturalized in South-West England. Leaf patterns on this plant and on several other members of this genus may mimic bird droppings (Farmer, 2014) .
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because it outlines new ideas on secondary defenses -that is, what happens when a primary defense (such as camoufl age) fails? This is such a fundamental aspect of natural selection yet it has rarely been studied.
How does art fi t into your science?
We study color, pattern and behavior. So do artists, architects, makeup artists, animators, stage designers and many others. The main difference is that we study these features in many animals whereas artists deal mostly with human vision, but there is a good deal of overlap and both groups can and do inform one another. Artists are particularly adept at pattern and edge design, which are key features in animal camoufl age and signaling. Artists are trained to recognize and manipulate these design features and incorporate them often in their products. Scientists need to interpret and quantify these features in the visual space of animals, and artists can inspire them to do so with a corroborative conceptual base. To pursue this more formally, I co-taught a course with students from Brown University and Rhode Island School of Design, which I found a provocative and enriching experience. I have had artists and interns work in my lab during the past fi ve years.
What would you be if you were not a biologist? Well, not an artist because I am hopeless in that arena, but probably a photographer and natural history cinematographer. I love imagery and have a propensity for gear. I provide underwater video for television programs quite often as a complement to our lab's research, and with a primary goal of engaging the public in the beauty and importance of the natural world. The octopus camoufl age video that I shot in Grand Cayman Island in 1997 (often referred to as the 'wow scene') has become somewhat iconic in the television industry; it has appeared in more than 40 television programs worldwide. I learned that one short video sequence with a powerful message conveyed visually can have far more impact than dozens of scientifi c papers! Which historical scientist would you like to meet and what would you ask her/him? Who in biology wouldn't want to meet Charles Darwin? His discoveries and later integration of biological processes changed the scientifi c world. When I was working in the Galapagos Islands, I could feel the impact of different faunas on nearby islands and wished I could ask what his thought trains might have been at that time. Then I would like to fast forward 30 years and ask him again as he sewed together his many integrative ideas. I would also like to traipse around Indonesian forests with Alfred Wallace to get his take on natural selection. I would ask both of them the same question: where did the 'breakthrough thoughts' arise and how did they position themselves to be in the right place, time and state of mind to receive and interpret such profoundly important information? To me, that is the essence of discovery.
What are the impediments to your research, and what about the future?
Funding for fi eldwork is diffi cult to obtain. Part of the reason, I believe, is that natural history and organismal biology are not valued as much as other branches of science such as cell and molecular biology. Biological science is disproportionally biased towards lab work and controlled experiments, but the natural world is not controlled and we need to accept and embrace the wildness of the planet and learn from it. Studying and respecting the natural world is key to a healthy planet and human survival, and naturalistic fi eld studies need to be well supported if we hope to conduct successful conservation practices for global fi sheries and key marine habitats such as coral reefs and kelp forests. Discovery and understanding of complex systems comes from serendipity, luck and intuition. What is mimicry? Mimicry involves the evolved resemblance of a species acting as 'mimic' to a living or nonliving 'model', such that a selective agent or 'dupe', unable to distinguish between them, interacts with the mimic as it would with the model -to the benefi t of the mimic. To the extent that the resemblance has come about as a response to natural selection, we might view it as an adaptive innovation.
The most famous illustrations of adaptive resemblance hail from the animal kingdom, where, for example, an undefended palatable butterfl y (the mimic) is avoided by predatory birds (the dupes) because they fail to distinguish the mimic from one or more unpalatable or poisonous species (the models). In such examples of 'Batesian mimicry', the mimic enjoys benefi ts of protection from potential predators without paying the costs of defence. The advantage depends on the predator learning to avoid the mimic by making the mistake of eating an unpalatable model -it thus tends to function only when the model is more frequent than the mimic. In 'Mullerian mimicry', mimics and models coincide -they all pay the price of defence, but they also all benefi t because predators learn to identify and avoid a single prey image.
In what sense can plants be mimics, too? Mimicry is best understood as an unconscious adaptive resemblance that simply evolves by natural selection. There is thus no reason in principle why unconscious plants should not evolve mimicry, too, not least because plants interact with other species (pollinators, herbivores, other plants, microbes) that might be duped into behaving in a certain way according to lessons learned through interactions with a different model.
What classes of mimicry do plants display? Cases of mimicry in plants can be conceptually grouped into
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Current Biology 26, R779-R793, September 12, 2016 R785 those that confer cheap protection against duped herbivores, and those that exact rewards from mutualists, such as pollinators, without providing a reward. While these two classes of mimicry might appear to differ fundamentally from one another, they both amount to duping an interacting species into a behavior, primed on a model, that enhances the mimic's fi tness.
A fi rst example of the former is provided by the uncanny resemblance by Australian mistletoe parasite, Amyema cambagei (Viscaceae) of its Casuarina host -here, the (still largely untested) hypothesis is that the poorly defended foliage of the mistletoe is hard to distinguish from the better defended shoots of the host from nocturnal herbivores such as possums.
A second wonderful example is the production by Passifl ora species (Passifl oraceae) native to Central and South America of leaves with yellow spots. In this case, the spots mimic the eggs of heliconid butterfl ies whose larvae are specialised herbivores of the plant -the idea is that duped butterfl ies avoid ovipositing on leaves that already have eggs so as to spare their offspring unnecessary competition for resources.
Many other cases of what appear to be colonisation mimicry have been described (though, again, rarely properly tested). As a third example, bird dropping mimicry may reduce the chances of leaves being accidently ingested by large herbivores by making the leaf appear to carry a potential source of disease (Figure 1) .
A final illustration is provided by the evolution of mimicry of crop weeds, such as Echinochloa colona, which resembles rice seedlings so well that human farmers fail to distinguish it from its model when weeding. This is an example of 'Vavilovian mimicry', where the selective agent is human.
Several examples of plant mimics that dupe pollinators have been discovered, most often in orchid species. For instance, fl owers of the non-nectar-producing South African orchid Disa ferruginea resemble those of nectar-producing models that are visited by the butterfl y Mineris tulbaghia. The example is particularly revealing because the orchid has evolved orange fl owers at localities also occupied by the rewarding orange-fl owered model (Kniffofi a uvaria) and red fl owers where its model is the rewarding red-fl owered Tritoniopsis triticea. In both cases, the presence of the model enhances the fi tness of the mimic.
But perhaps the most celebrated example of mimicry in orchids involves the resemblance by orchid fl owers, for example of species in the European genus Ophrys, of female individuals of the pollinating insect species. Here, males are attracted to the fl owers as potential mates, and pollination occurs during 'pseudocopulation' with the fl ower. Remarkably, the resemblance is not only visual but also (and more importantly) chemical, for the fl owers release the very molecules that act as the sex pheromone for the duped insect.
When is apparent mimicry by plants probably not really mimicry at all? An important caveat when interpreting potential mimicry is that the plant might benefit from a general resemblance to an archetypal 'model' rather than to a specific one, because of a pre-existing perceptual or cognitive bias in the selective agent. For example, it is thought that insects are attracted to the modified leaves (the pitchers) of some carnivorous pitcher plants because of a cognitive positive bias for flowerlike structures.
A similar caveat has been labelled the 'magnet effect' -where the flowers of unrewarding plants are more likely to be visited by insects when other rewarding species are nearby, even when resemblance is poor and only general. Lastly, some plants accumulate particles of sand on their leaves or stems. Experiments have shown that physical protection against herbivores may provide more benefit to the plant than apparent mimicry of the substrate (crypsis).
Where can I find out more?
